Renal handling of prednisolone/prednisone: effect of steroid dose and 11 beta-hydroxysteroid dehydrogenase.
The purposes of this study were: (1) to determine under steady-state conditions whether the renal clearance of prednisolone is concentration dependent, and (2) to establish whether the urinary excretion of prednisolone and its biologically inactive 11-dehydro metabolite prednisone depend upon the activity of 11 beta-hydroxysteroid dehydrogenase (11 beta-OHSD). For that purpose 10 healthy volunteers were infused to steady state over a 13-h period either at a low (11 micrograms/h x kg) or a high (70 micrograms/h x kg) rate with prednisolone on two occasions, once without and once with administration of glycyrrhetinic acid, an inhibitor of 11 beta-OHSD. Prednisolone and prednisone were measured by high-pressure liquid chromatography. Mean renal clearance values of total or unbound prednisolone were several times higher during the high than the low infusion rate. The fractional renal clearance of unbound prednisolone during the high, but not during the low infusion rate exceeded 1. This indicates that in addition to unbound prednisolone, protein-bound prednisolone is excreted in urine at high plasma concentrations. Inhibition of 11 beta-OHSD increased the urinary ratios of prednisolone/prednisone in all subjects. (1) The renal clearance of prednisolone is concentration dependent; (2) there must be tubular secretion and/or glomerular filtration of prednisolone bound to plasma proteins; (3) the urinary excretion of prednisolone/prednisone is modulated by the activity of 11 beta-OHSD.